The incidence of renal vein thrombosis (RVT) and other thrombo-embolic phenomena was evaluated in 44 unselected patients with nephrotic syndrome. Renal vein thrombosis was demonstrated by selective renal venography in 10 patients and at post-mortem in one. Extension of the thrombus from the renal veins into the inferior vena cava was seen in 3 patients. Evidence of thrombo-embolism elsewhere in the body was seen in the form of thrombophlebitis in the lower extremities in 4 patients (9-1 Y.), pulmonary embolism in 3 (6-8 %) and myocardial infarction in one (2-3 %).
Introduction
Although the clinical entity of renal vein thrombosis (RVT) was described by Rayer in 1840, its association with nephrotic syndrome during life was reported for the first time by Derow, Schlesinger and Savitz in 1939. Conflicting reports have appeared in the literature in recent years on the cause-and-effect relationship of RVT with nephrotic syndrome (Kaplan, Chesney and Drummond, 1978) . Whereas some authors (Pollak et al., 1956; Cade et al., 1977) have reported chronic RVT as a cause of nephrotic syndrome in 0-5 -17-7 % of adults, ample evidence has accumulated more recently which indicates that RVT is a consequence of nephrotic syndrome rather than its cause (Llach, Arieff and Massry, 1975; Llach et al., 1977; Bennet, 1975; Trew et al., 1978; Kauffmann et al., 1978) . The published data also indicate that RVT is seen more frequently in membranous and membranoproliferative glomerulonephritis than in other types (Llach et al., 1975 (Llach et al., , 1977 Trew et al., 1978) . This prospective study was undertaken to evaluate the incidence of RVT 
Laboratory data
The mean 24-hr protein excretion and plasma fibrinogen levels (Table 2 ) were higher in patients of Group I but the difference was not statistically significant (P>0 05). No significant difference was observed between the mean total proteins and blood volume (P>0 05), however, the difference between the plasma volume of the 2 groups was significant (P < 0 05). Mean serum creatinine was significantly higher in Group I (P< 0 05).
The mean serum cholesterol, f-lipoprotein, triglycerides and phospholipids (Table 3) were significantly raised in both the groups when compared to normal (P<0 001) but the difference between the 2 groups was not statistically significant (P>005).
Radiological features
Selective renal venography carried out in 10 of the 11 patients of Group I, showed bilateral RVT in 3 Fibrinogen (1 5-2 2 g/l)
3-5 (0-7) 3-1 (1 0) >0-05 Plasma volume (28-32 ml/kg) (Llach et al., 1975 (Llach et al., , 1977 Bennet, 1975; Trew et al., 1978; Kauffmann et al., 1978) , a significant number of patients with minimal change glomerulonephritis (26%) were also found to be associated with RVT in the present series. Although isolated instances of minimal change glomerulonephritis associated with RVT have been recorded (Deparis et al., 1954; Balabanian, Schnetzler and Kaloyanides, 1973; Duffy et al., 1973; Kauffman et al., 1978) , the number of patients with minimal change nephritis included in the earlier series has been very small. Among the 48 patients of nephrotic syndrome reported by Llach et al. (1977) , only one patient of minimal change glomerulonephritis was included. In the present study, nephrotic syndrome was due to minimal lesion glomerulonephritis in 19 patients and 5 of them showed presence of RVT. Since Llach et al. (1977) had encountered RVT and other thrombo-embolic phenomena primarily in membranous or membrano-proliferative glomerulonephritis, they had hypothesized that the disease process underlying the nephrotic state might be playing a significant role in the genesis of these complications. The present data in this study do not support this view and have clearly shown that RVT may occur in a variety of nephritides and is not specifically associated with membranous or membrano-proliferative disease. The only common factor amongst these patients appeared to be the presence of a nephrotic state itself.
The characteristic histological findings associated with RVT include thickening of the basement membrane, interstitial oedema and margination of leucocytes (Pollak et al., 1956; Rosenmann, Pollak and Pirani, 1968; Schreiner, 1971) . In the present study, interstitial oedema was apparent in only 3 of 11 patients with RVT. In addition, one patient had a partially canalized thrombus in one of the renal venules. No other characteristic differentiating histological features were observed in those who showed RVT compared to others in whom this complication was not encountered. Similar observations have been reported by others (Llach et al., 1975; Trew et al., 1978) .
The clinical manifestations of RVT depend upon the degree and pace of onset of the venous occlusion. The classical features of flank pain, gross haematuria, enlarged kidneys, massive proteinuria and azotaemia are present only in those in whom the venous occlusion has been sudden and complete (Harrison, Milne and Steiner, 1956; Pollak et al., 1956; Pollak, Kanter and Zaltzman, 1966a) . Llach et al. (1975) (Llach et al., 1977; Cade et al., 1977; Kauffman et al., 1978) .
Pyelographic features in RVT consist of notching or scalloping of the ureters and enlargement of the kidneys (Chait et al., 1968; Mulhern et al., 1975 (Mulhern et al., 1975) . Venous collaterals as well as peripheral intra-renal veins can be better visualized by adrenaline-assisted renal venography (Gyepes et al., 1969) .
The exact mechanism of occurrence of RVT in nephrotic patients is not clear. Higher concentrations of factors V, VII, VIII and X, accelerated generation of thromboplastin, activation of Hageman factor, thrombocytosis and increased production of fibrinogen by liver under conditions of proteinuria or hypoproteinaemia have been implicated as causing hypercoagulability (Kendall, Lohmann and Dossetor, 1971; Thomson, Forbes and Prentice, 1974) . Anti-thrombin III deficiency has recently been reported as an important factor for the increased incidence of thrombosis and thrombo-embolic episodes in patients with nephrotic syndrome (Kauffmann et al., 1978) . Although elevated concentrations of fibrinogen were observed in the present study, the concentrations were not significantly different in those who showed and those who did not show RVT. Reduction in blood volume has also been incriminated for the genesis of RVT in nephrotic state (Trew et al., 1978) but no significant difference was found between the 2 groups in the present study. Further studies are required for elucidation of the factors which lead to increased frequency of venous thrombosis in nephrotic syndrome.
